The European Union's climate and energy policy for 2030 sets ambitious targets and will challenge current energy use patterns. At the same time, policy objectives are to maintain energy affordable for business and consumers, which means that energy and climate goals should be achieved in the most cost-effective way. There is a well-known energy efficiency gap between effectively implemented energy efficiency measures and potentially economically viable ones. The authors have made a statistical analysis of the energy costs intensity of manufacturing industries in Latvia compared to other Baltic Sea countries and have consented that the three most energy consuming manufacturing industries in Latvia show a higher share of energy costs in total production costs than in their peers over a long period of time, indicating the clearly visible possibilities for energy efficiency improvements. At the same time, Latvian energy policy provides subsidies for energy-intensive manufacturing consumers by reimbursing part of their actual electricity costs. The paper analyses the amounts of reimbursements and their breakdown by manufacturing industries, identifying the most important beneficiaries of subsidies. The authors argue that beneficiaries should direct these subsidies to further energy efficiency improvements.
INTRODUCTION
Latvian industries consume approximately one fifth of total energy consumption and approximately one fourth of total electricity consumption in Latvia (Central Statistical Bureau of Latvia 2017a). The manufacturing sector in Latvia is characterized by rather high energy costs in its production value. In previous publications [1] authors benchmarked manufacturing segments according to the NACE classification of Latvia and Germany and found that, in most cases, the manufacturing industry in Latvia faced higher energy intensity compared to the same industries in Germany.
The authors proposed a hypothesis that the reason for higher vulnerability to energy costs in Latvia could arise from various factors. Firstlyhigher electricity costs due to environmental charges (mandatory procurement levies in Latvia). There are studies [2] , [3] that argue that these charges, which are very typical for European counties, pose risks to competitiveness of European manufacturers against international competitors. However, a similar study about Norway [4] finds that despite the relatively low electricity prices which Norwegian industries enjoy, electricityintensive industries do not solely rely on low prices but further strengthen their competitiveness through diverse strategies (including but not limited to energy efficiency measures).
Secondly, according to various studies [5] - [9] the potential for energy efficiency improvements in manufacturing industries in Latvia is clearly apparent. International studies suggest that energy efficiency measures as investments at company levels compete with the price of commodity. According to Qiu et al. [10] , introduction of energy efficiency technologies in the industrial sector struggle despite their cost-efficiency. Qiu et al. explain this efficiency gap by rather high rates of returns and short payback times within which SMEs are expecting to evaluate their energy efficiency investments [10] . According to Cagno et al. [11] the existence of an energy efficiency gap between the potentially cost-effective energy efficiency improvement measures and the ones being implemented is well researched [11] . One of the very first efforts to classify various types of social and institutional energy efficiency barriers was performed by Blumstein et al. [12] . In the following years, several studies were carried out to classify barriers to energy efficiency [13] - [15] . However, Cagno et al. name the study of Sorrell et al. [16] "a crucial development" in research of energy efficiency barriers with followed modification [17] , [18] , which also included significant findings from Jaffe and Stavins [19] and Golove and Eto [20] . Sorrell et al. established a taxonomy of barriers to energy efficiency by categorizing them into four main theoretical frameworks: economic non-market failure, economic market failure, behavioural and organizational [18] . Cagno et al. made further improvements to the Sorrell et al. taxonomy with an addition of perspective, categorised into external and internal barriers of energy efficiency. Study [21] for the European Commission Directorate-General Energy on energy efficiency summarizes that larger organizations tend to have complex and thus more time consuming decision making processes, which hamper or delay introduction of energy efficiency measures, instead SMEs which have issues with access to internal or external capital, thereby the priorities for capital investments will typically focus on increasing output rather than energy efficiency. In a different study on adoption of energy-efficiency measures in SMEs in Germany, Fleiter et al. analysed cross-sectional data from SMEs, which participated in a German energy audit program, and concluded that access to capital is the most crucial factor in the decision to adopt energy efficiency measures, even when they are profitable. Fleiter et al. even suggest that investment subsidies or soft loans might help accelerating the implementation of energy-efficiency measures [22] . Nehler and Rasmussen conclude that energy efficiency seems to be an important issue for Swedish industrial consumers, but profitability and payback times appear to be the most important factors for investment decisions, indicating that payoff requirements are often not met based just on energy cost savings [23] . In research of substitutability between energy and capital in the manufacturing sectors, Kim and Heo conclude that industries prefer costs for energy rather than capital investments more frequently than vice versa and this asymmetric substitutability arises from much higher capital costs than energy costs in most of the countries. According to Kim and Heo, these results demonstrate that the implementation of energy efficiency measures have not been introduced despite increased energy prices [24] .
Policymakers tend to tackle barriers from an external perspective, which has resulted in the development of policy instruments that lack sufficient engagement from the industry. The combination of different policy instruments that addresses the different types of external and internal energy efficiency barriers would end in better results to reach energy efficiency targets for industry [25] , [26] .
LATVIAN POLICY TO TACKLE ENERGY IN-EFFICIENCY AND ELECTRICITY COSTS
In a previous publication [27] authors analysed legal aspects of Latvian energy efficiency policy for large consumers, which requires large consumers to perform a mandatory energy audit or to introduce and maintain a certified energy management system, or supplementary energy management to environmental management system. The Law on energy efficiency imposes additional requirements to implement at least three energy efficiency measures recommended by energy audit or energy management system [28] . There is a penalty fee, if the responsible party fails to comply with the obligations [29] . This policy instrument addresses some internal barriers at the company level, that had been well-researched in various studies [30] - [34] .
Another stimulating tool to promote energy efficiency policy and tackle high electricity costs is the reduction of mandatory procurement levies [35] . This Latvian energy policy, which was targeted to increase the competitiveness of the energy-intensive manufacturing industry, has an undesirable aspect, when energy efficiency measures would not be taken, is described in detail in the previous study [36] . At the end of 2017, the first eligible energy intensive manufacturing companies received reimbursement of mandatory procurement levies from mid-2015. Information about beneficiaries and reimbursement amounts are publicly available on the web site of the Ministry of Economics of Latvia [37] , which allows one to make conclusions of the most energy intensive industries in Latvia and the granted aid that could be used to improve beneficiaries' energy efficiency.
MOST ENERGY-INTENSIVE SEGMENTS IN LATVIA AND ITS COMPARISON TO PEERS IN BALTIC SEA COUNTRIES
According to the Central Statistical Bureau of Latvia (2017a) [38] the top three most electricity consuming manufacturing sectors in Latvia were: manufacture of wood and wood products (NACE 16), manufacture of food products and beverages (NACE 10;11) and manufacture of other non-metallic mineral products (NACE 23), which in total account for approximately 78 % of all electricity consumption in the industrial segment. Manufacture of other nonmetallic mineral products (C23)
Manufacturing of Wood and Wood Products
The wood and wood products industries are the most electricity consuming industries in Latvia and over a 10-year period have shown a steady 87 % growth of electricity consumption (see Fig. 1 ), but are at the same time more vulnerable to increase of energy costs that their peers in other Baltic sea region countries, showing a larger share of energy costs to total production costs and with a linear trendline to increase (see Fig. 2 ). To analyse the energy-intensity of manufacturing sectors, Eurostat structural business statistics (SBS) are used. Energy cost to total production costs as energy intensity indicator is calculated by dividing the purchases of energy products (in million euro) [39] by total purchases of goods and services (in million euro) [40] . This indicator allows one to determine the significance of energy costs in production costs of a certain industry sector or individual enterprise. The high value of this indicator indicates the sector's or industries risk or opportunity to change energy costs, reflecting the importance of energy efficiency measures.
Energy costs to total costs as energy intensity indicator is used in reports to the European Commission [41] . Fig. 2 . Energy costs to total production costs in wood and wood products industries (Latvia and Baltic Sea region countries).
The sectoral (2-digit NACE code) data analysis of wood and wood products industries do not allow a deep analysis of the specific industries as it hides a high level of heterogeneity within the sector. In addition, as seen from the Fig. 2 , in 2014 wood and wood products industries showed a deep atypical drop on energy intensity, which requires deeper subsector analyses at least at the 4-digit NACE code level.
According to Eurostat, the three most energy consuming classes of wood and wood products countries (see Fig. 3 ) shows that energy intensity gap narrows with a linear trend. Similar results (see Fig. 4 ) can be seen in manufacture of veneer sheets and wood-based panels (NACE 1621). Fig. 3 . Energy costs to total production costs in sawmilling and planning of wood (NACE 1610) (Latvia and Baltic Sea region countries). The difference is so great that the reason should be the different manufacturing technologies that lie beneath this NACE 4-digit class. The analyses of this production class show that in Latvia wood pellet producers are classified under this class, which according to Vigants et al. is considered a highly energy intensive industry [9] . Data analysis also reveals untypical results for year 2014, which is likely to be a data error and should be excluded from further sector analysis. Authors conclude that further analyses of the wood and wood products sector which is the top consuming manufacturing sector in Latvia, should be made on NACE 4-digit level to consider the high heterogeneity of the sector. Excluding the production of wood pellets, the rest of wood and wood production segment show linear reduction of energy costs proportionate to overall production costs closing the gap with their peers in other Baltic sea countries.
Manufacturing of Food and Beverages Producing Industries
Second most electricity consuming segment in Latvia is manufacturing of food and beverages, which have a rather stable electricity consumption in recent years, but with an overall consumption drop by 17 % since 2008. Food and beverage manufacturing industries statistically show lower vulnerability to energy costs (on average 6 % of total production costs are related to energy costs) (see Fig. 6 ). However, the share of energy costs in the overall production costs in Latvia is reported at a higher level than other Baltic sea countries. Data analysis reveals the same untypical results for the year 2014, which is likely to be a data error and should be excluded from further sector analysis.
Manufacturing of Non-Metallic Mineral Products
The sectoral (2-digit NACE code) data analysis of non-metallic mineral products show that this sector records the most energy intensity in terms of energy costs to total production costs (see Fig. 7 ). However, this sector consists of two subsegments that has high impact on energy consumption, but have different energy intensitymanufacture of glass fibres (NACE 4-digit code 2314) and manufacture of cement (NACE 4-digit code 2351) and the sectoral mix of the two major manufactory classes makes it difficult to make an in-deep analysis of specific industries. A detailed analysis on the industry level (NACE 4-digit subsegments) is hampered by the fact that Eurostat does not providing detailed data for each of the subsegments (due to classified information). Authors chose to compare the Latvian non-metallic sector intensity (NACE 2-digit code 23) with the corresponding subsegments of Germany (both subsegments NACE 4-digit code 2314 and 2351) and manufacturing of glass fibres in other Baltic sea countries (NACE 4-digit code 2314). Results show (see. Fig. 8 ) that the Latvian energy intensity indicator, which consists mainly of both subsegments, is below the indicator of cement production in Germany and above the corresponding indicator of fiberglass production in other Baltic Sea region countries. Data analysis reveals the same untypical results for the year 2014, which is likely to be a data error and should be excluded from further sector analysis.
ENERGY INTENSIVE INDUSTRIES AND REIMBURSEMENT OF MANDATORY PROCUREMENT LEVIES
According to the information provided on the website of the Ministry of Economics of Latvia [37] , from July 2015 until December 2018, there are 34 positive decisions regarding reimbursement of mandatory procurement levies with the total sum of 7.84 million EUR (see Table 1 ). It should be noted than this is not a complete list of beneficiaries as the regulation provides that reimbursement could be claimed later in time and it takes time to process applications. So far there is very limited list of manufacturing segment that are eligible for reimbursement:
− Wood and wood products industries (NACE 4-digit 1610, 1621, 1623, 1629); − Non-metallic minerals producing industries (NACE 4-digit 2314, 2351); − Production of basic metals (NACE 4-digit 2410, 2451); − Manufacture of plastic products (NACE 4-digit 2222). Approximately 51.5 % of 7.8-million-euro reimbursement of mandatory procurement levies were received by the wood and wood products industries, 47 %by non-metallic minerals producing industries and only 0.5 % of 7.8 million euros were received by other manufacturing industries (see Fig. 9 ). The largest volume was individually received by a cement manufacturing company, however large reimbursements were received for the manufacture of other products of wood, manufacture of articles of cork, straw and plaiting. Beneficiaries from this segment are those operating wood pellet manufacturing. 
CONCLUSIONS
Statistical data of Latvian manufacturing industries show rather high risks on energy costs, as the share of energy costs to total production costs in Latvia is significantly higher than to its peers in other Baltic Sea countries. Latvia's and the European Union's [35] , [42] energy policy for energy intensive industries provides an incentive to reimburse a part of electricity costs in the form of mandatory procurement levies. However, the rather long delay between the period when electricity costs occurred and time of reimbursement, as well as rather the cumbersome procedure, allows to conclude that manufacturing industries could not fully rely on the reimbursement of mandatory procurement levies and most likely they did not reduce the price of production. From that perspective, assuming that higher energy intensity could affect the long-term competitiveness of industry, policy implementation, in which the industry could not fully rely on a permanent reduction in electricity prices in the long run, could serve as an additional incentive to invest in energy efficiency measures, as it could ensure long-term competitiveness relying on internal resources and processes, rather than just paid out to the shareholders as windfall profit, but this hypothesis should be researched further.
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